The error of the measurement of t h e magnetic field strength w i t h a single sheet tester has been studied. Two different methods, determin a t i o n by means of field sensing coils ( 1 ) and from the magnetizing c u r r e n t ( 2 ) I have been compared. The errors of methods ( I ) and ( 2 ) werecalculated by the finite element method ( F E M ) , different parameters having been varied, and method ( 2 ) was additionally studied experimentally. SSTs with wound yokes and stacked yokes were considered. The r e s u l t s will help to decide whether the more cornplic a t e d and more accurate H coil method or t h e easier to handler b u t less accurate rn,c.method is chosen.
INTRODUCTION
Due to a considerably easiersanlple p r e p a r a t i o n and substantial saving of material, t h e Single Sheet Tester (SST) with yokes is increasingly replacing the Epstein frame. Two versions of the SST are in use with different methods f o r the determination of t h e magnetic field strength H: ( 1 ) using tangential f i e l d sensing coils (H coil method)/l/; ( 2 ) from the magnetizing (primary) c u r r e n t (m. c-method) # whereby the latter needs the fixation of the effective magnetic path l e n g t h lm, f o r instance by sett i n g 1 equal to the inner w i d t h . of t h e yokes as pragtised here, or b y tracing it back to H c o i l results (1 H), or, a s prescribed by an IEC standard/Z/, E:y adaption to Epstein rneasurements. With method ( I ) , the measured value of the field strength is i n f l u e n c e d by s t r a y fields, and thus is different from t h e value inside the material, in p a r t i c u l a r with highgrade o r i e n t e d and w i t h amorphous material. However, with method ( 2 > , t h e magnetizing c u rrent from which the f i e l d strength and t h e n the losses a r e determined, depends on the yoke material, on the construction of t h e SST and on t h e a i x g a p s between specimen and yokes. For t h o s e reasons one expects to find greater uncertainties w i t h this method in comparison with the €3 c o i l method. Despite this, method (2) should.be taken i n t o consideration, as this simpler method is the same as t h a t used with t h e widely u s e d Epstein frame.
--r- Fig.1 Single sheet tester.
A former paper / 3 / d e a l t with t h e influence of the H coil p o s i t i o n and dimension on the error of method ( I } . In this paper t h e e r r o r of method ( 1 ) and ( 2 ) is c a l c u l a t e d by the finite element method (FEM), t h e i n f l u e n c e of t h e material, i t s thickness, t h e air gap w i d t h and of t h e lamination b e i n g considered. Method ( 2 ) is additionally studied experiment a l l y . T b e i n g t h e thickness of the specimen and D t h e a i r gap w i d t h . The influence of the edge region of t h e SST is small, so t h a t the calculation can be confined to two dimensions and, d u e to symmetry, to a quarter of t h e t o t a l cross section, We start from a given flux inside the B coil, since with a l l SST's t h e magnetizing c u r r e n t is controlled by means of t h e B coil o u t p u t . The i n i t i a l magnetization curve of t h e y o k e s material is used to represent t h e non-linearity. Fig. 2a and b show the two versions of yokes considered here. Since it is difficult to simulate the lamination of the wound yokes ( Fig.2a) exactly, we assume that the yokes a r e homogeneous with regard to t h e m a g n e t i c properties. If vT means the overall r e l u c t i vity in t h e vertical direction to the s h e e t s , with T t h e thickness of t h e material, Tg the w i d t h of the air g a p s inside the yokes, v, t h e r e l u c t i v i t y of t h e material vertical to t h e s u r f a c e and vo the f i e l d constant, T h e yoke material was assumed to be conventional g r a i n oriented s t e e l sheet, type G 1 0 , t h e thickness of t h e sheet 0.35mm and the space f a c t o r 9 6 % .
3, ANALYSIS OF THE INFLUENCES ON THE H MEASUREMENT

Material of the specimen
The permeability curves of t h e material considered are shown in F i g . 3, and t h e flux distributions in the space between t h e wound yoke and t h e specimen in F i g s , 4 to 6 f o r a specimen thickness of 0.3mm and a n air gap 
tion, the permeability i s h i g h and t h e d i s -
tribution is markedly different, It is import a n t t h a t in this case, t h e f l u x compone2.t vertical to t h e surface of the specimen is substantially higher, in particular with t h e high permeability material. 
E , is d e f i n e d accordingly
H , is t h e value at the s u r f a c e of the specimen averaged over t h e l e n g t h corresponding to t h a t of t h e H c o i l , and H, the v a l u e as measured. With t h e m . c . method, H, is obtained from the total magnetizing c u r r e n t by dividing the act u a l ampere-turns by the l e n g t h v f the specimen between the yoke limbs, t h u s n e g l e c t i n g the magnetic r e s i s t a n c e o f yokes and a i r gaps. For the m.c. method, t h e e r r o r is about t e n times h i g h e r than f o r the H coil method ( F i g . 7 ) I and it is correlated to the permeab i l i t y v a l u e (Fig. 3 ) in b o t h cases, which is d u e to the inhomogeneity of t h e f i e l d at the surface in the case of the H coil I and to t h e significant r a t i o of the magnetic resistance
The h i g h e r the permeability of the specimen t h e g r e a t e r is this i n f l u e n c e , This can be seen f r o m F i g . 8 which shows the error E, f o r the cases of amorphous material of v a r i o u s thicknesses T w i t h wound yokes. The increase w i t h t h e thickness is due to t h e g r e a t e r demagnetizing f i e l d (H coil),and again is caused by t h e magnetic resistance r a t i o of yoke to specimen (m.c. method) 3 . 3 Lamination methods of the yokes Figs. 9 and 10 show the flux distributions w i t h the t w o kinds of lamination (G6H material, thickness 05 t h e specimen T = 0.3mm, air gap width D = 0.0035mm). A s can be s e e n from F i g . 1 I I the e r r o r is almost i n d e p e n d e n t of the lamination w i t h the H coil method, whereas w i t h t h e m , c . method, the error is greater w i t h t h e wound yoke due to a mare inhornageneous f l u x d i s t r i b u t i o n . Fig.14) . However, w i t h the m.c. method w i t h which we neglected the c o n t r i b u t i o n of the air gaps, the magnetic p o t e n t i a l drop in the widened air gap is actually increased, and so is the e r r o r , in particular w i t h h i g h l y permeable material. Here the wider air gap increases the r a t i o of t h e magnetic resistances of the air gap and specimen.
(T=0,3mrn, Wound yoke). 
